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[0 0 0 1] 
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[0 0 0 2] 

SONET (Synchronous Optical Network ; /SDH (Synchronous Digita 

1 H ierarchy) tmttl^ Um^t $ tl "7 1/ - A I^S^MM^^ jb^XS < ^ tlT V ^ ^ 

o 

[0 0 0 3] 

SONET/SDH mmi^it:^-^ y ^ nmtn^. "T^-^m^ny ly-J^^^iK^^M 

[0 0 0 4] 

<Z)SONET/SDH M-^® 7 I/- Afit+BttMODS^P^ l^- A&tB i^— -^feS (?) ^ 
[0 0 0 5] 

SONET/SDH mmX'itmW^-T&mn&(Drci^(Dy.^ ^>^)hX^y^i^ 
:/;i/^^=fe)M^^tlTV>^o A^e^lCli, v>-^;i/$tl^ 2ffi(DNRZ(non re 
turn to zero) ^>':^^lCMV^-g>^i6(^>^A(PRBS:Psou 
do Random Bit Sequence) 7N°^ — 1+ ^-T-S^i:*^ 

nv^ i:PRBSA-^->|§^f|(Z)^^M$:^-tc 

[0 0 0 6] 

•r:^*)-^, 01 2^CfeV^T, 1 3 1 MT'ttPRBS/\° ^Jf - 1 3 1a 



/liliE#2 000-3007683 



#5p 11 — 169078 

[0 0 0 7] 

013lCfeV\T. PRBS/\°^->5§^^l 3 1 att:7U >'n^y:;^4 1 
~4 7 t>?f- hm^4 8 i:36^^«^$ti, A:^j$ti-5tf^y h ly- \^ ^ u v ^ J^XJ^ 

[0 0 0 8] 
[0 0 0 9] 

mLTV^;&*^o:fe SONET/SDH ^lg$::*cipilC^Jg-r -5 ^1 ^ < , 

l^^lC«t!t ©SONET/SDH ^ ^ tlS aiffl?^M*'J-|3e9 * U O O & -5 

o 

[0 0 10] 
[0011] 
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11 — 1 6 9078 



^H-e^So :i<D^^MM^'^lt^y r ^ ^^^(DGVDiGronp Velocity Dispersio 
[0 0 12] 

^mm^mum ii« a -r s ^ ^ * e # ® ^mmt ic j: § t © (spm : se i f phas 

e Modulation) t.. MM't ^f-^ ^}^/(O^MM^t^Z^^ ^(D(XPli: cross phase m 
odulation)^lC:^ftT#X.S:ifc*^T'^So #IC. XPM 

[0013] 

iti/x5^Ai±;ff#^y^M^^i 0 1 11-12 6 hytrnmn^i 

3 1-14 6 ii-^M^i 5 0 tti^^rji&mmmt.. w^mvmm^^2 o i^^ 

-^•^;V2 1 1—2 2 6 t^^mi^2 3 1 — 2 4 6 i:^M^2 5 0 

^3 0 1—3 0 2 ildft'7T4A4 0 1, 40 2 )b^ tlT V>S„ 

[0 0 14] 

z:-e«;i3 ) &M^^^j^*'^^rm—(D'r~-ii. m-'(D&mzm-oXV^o ti 

[0 0 15] 
[0 0 16] 

SONET/SDH Z/:^v^J^<Dm^^Xlt. -^j^-T^^T^- ^ *^AiJ$ tlT V^:&V^^T' 
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[0 0 17] 

-So -^(JD^-^Jcii, "T-^^^u-Y^^^X "1" TSii), -etiSrji^jiyx^ 
[0 0 18] 

^^:^(XGM: cross gain modulation) })5)^^S„ ^^JfifSlli: bT, ^ H litg-ffi 7C 

[0 0 19] 

Ik ~3kHz g^-rSSo 
[0 0 2 0] 

^tiizMvx. ^mmmct^:z^xi&\i^mm.mmi^t)^^^nx\^^f}^i}^^mt: 

i3t^o SONET/SDH M-^Tli:7 I/- AMi5*^ 8kHz X$>^ZLiliS^h. 8kHz (DM?^^ 
[0 0 2 1] 
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#^ 11—169078 



[0 0 2 2] 
[0 0 2 3] 

?S«#M^^j2l >^ 5" A fi#fc-t -6 3 S „ 
[0 0 2 4] 
[^S S:0S^-r S :t to (D ^M] 

[0 0 2 5] 

^ (Z) :^ ^ ^ > :/ ;i/ 7 ^° ^ - > S: S V > J c M ^ e> It S # m 5: # ;t T V \ S „ 
[0 0 2 6] 

tc J: S gU ® ^g^^g^M^t^jt 5^ A li, 5: )t "7 r ^n'^jII!^ S: :^ 

So 

[0 0 2 7] 
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#5p 1 1 — 169078 



[0 0 2 8] 

tl -5 5^ - ^ A ^ - > M :S ^ * ^ S V > IC M i& e> S ffc ffi S: ^ t-t T V > S „ 
[0 0 2 9] 

[0 0 3 0] 

[0 0 3 1] 
[^^(Z)^«g<Z)?^^] 

® IIJfeM C J: S ?Zg;S#M3t'e S> :^ ^ A CD ® «^ >^ 

itm^^mmmi iLMifimnz- 1-^2-3 nfj^^m^^nx^,^^. m. muz 
i5\>^xitmpi^m 2-1-2-3 ■fy^hmr^^m^i>m^0^m^tixmm^^s^ 

yr-fABm^ (Sat-Br-f) lC39im$nsBIS:$3^$:m^fl<jlc3 5^^*;i/ (3?g^;S, 
[0 0 3 2] 

StlTVA^o Ml^Mfi2- l'-2-3«^tl€4x:7lx-A«fiKlHlS&2 1-1 — 2 
1-3^:, E/0 («^/3tM#^SIllIS!&) 2 2- l-^-Z 2-3 H-fy^^m^-^nX 

[0 0 3 3] 



8 



ffilEilf 2 0 0 0-3 0 



1 1 — 169078 



yi/-2^m!p^m^2 1 - 1~2 1 - 3\tm\H^U2- 1~2-3F^®t^-^S: 
Z7ly~2^lZ^mhXmiJ-t:&o E/0 2 7 - 1 ~ 2 7 - 3 li7 Afl|^iaS& 2 6 

-1—2 6-3ti^^<Dyu-j^^%m^izmmvxmm^mmnnzmij-t^. 

[0 0 3 4] 

mmBrnmrnKDyu-j^^m-mmmi i~i 3tts^-7i/-AM-^i§^ig3 
vm^-^nr^mmy u-Msm^^mzm^^mmz- 1-2-3 7!)^^(Z))i6>fg-^®?g^ 

ix-Afif^MffSl 1-1 3l«m>'^-Afe*B^^ti^4x^«?)tg^$ti:fe^^ 

[0 0 3 5] 

3t^ig^ 1 4 l± I/- Afir^gjgifgP 11 — 13 T-^tL^'tl3ll#:7 1^- Ateffl*^ 
[0 0 3 6] 

02liSl©>'l/-A^ffiJ?fTSPl 1 ®«^MS:^'r>^n ^E-efeSo 0 2 
{CJ3V^T> >'l/-Afil^BJ5if^l IttO/E ()t/a^M#^SIiag&) llai:, 
•7 u-l^m^m^i iht.. E/o 1 1 c i:, m^^miy-y^ lid 

[0 0 3 7] 

0/E 1 1 aiitm\Hmm:f)^^(D%m^^mm.mmzmm-r^. y}^-2^mm.m^ 
1 1 hito/E 1 1 av^m^nrc.nn.m^ii'^yiy-^^mm-t^o e/o 1 1 c 

[0 0 3 8] 

>^f73:-XlClil.3 ittm > 7 - {Clil.55 ytt m ^A^^lC-gg^Dtl 

-So ?S;R#M^^e«^lC^^>f >^r7x-rx^CffiV^P>4^, #>!ir(^^-v:^^;i/(D^fi^:R 
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[0 0 3 9] 
[0 04 0] 

y iz-Afi^ijgifgp 11 — 13 iz^\i^xitmmy u-j^^m^Mi^^m^. 

[0 0 4 1 ] 
[0 04 2] 

1 1 diivxiioiM^^^izj^^mmmmfy^m^tf^-^^mizm 
mx^^mmx:^^. :^^m<D^i(Dmmm(DmmMmtsomT/sm m^izm^ 

[0 0 4 3] 

(Dmi^^^7z>. {Bb, :7u-A^taKif§pi 1-1 3#>!r^c^v^T^±s^fi^B^y 

[0 04 4] 

H3 (a) ityu-j^&mi>m^f:^^M^m-tii^^yv^^-hx&^). m 
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3 (b) ityu~j^mmfj'^s.\i^Kmfjt^r\r^^V^m^B-r^4^y^^^'-hr' 

[0 0 4 5] 

7^ A ic i-^ ^ ^ 1/ - A fii W (7) — m ^ ^ ^ ic o V N T 3^ ^ s „ 

[0 0 4 6] 

[0 0 4 7] 
[0 0 4 8] 

vxit±nmmz^yu~j^^m^^>'$^j^icms:^m'p. m^<Dmmy i^-a 

[0 0 4 9] 

:7 ly- A^m^^ y -if 2^izm^-:^miZ'^\i^xmm'r ^ o rrr-vN^^^^rAjc 

:7l^-A^*BS: 1 >' l^-AMM®«Siffll^T'Mf^^{c^^-r-5zli:T-$) 
So ZKD^fi^r^lJtffiSL, -en^^A:^>'^-A^^Bv?)^|^-®## 



ffilE# 2 0 0 0-3 0 



#^ 11—1690 7 8 



[0 0 5 0] 
[0 0 5 1] 

mmniiHayyiy-j^m^^mm^i e- i~i 6-3x-^m-t^mmmmzM 

[0 0 5 2] 

•r j&t>t., mmB^mmm. i tto/E (3te/m^M#^sii@iM) 15-1-15- 

3 i:, \y-h.^m^mm^ 16-1 — 16-3 i:, E/O 17-l~17-3i: 

9 t.^m.^mtyy^ 1 0 h$:iix.TVN-&„ 

[0 0 5 3] 

\zt^^^y\zyv-h.&moymm.^%^\^. y\y~-um^^mm^i 6-1-1 

ii^^<Dm^^n%&Mtyy9 1 o^>>:7 h^-tirTws. 

[0 0 5 4] 

A^fe »j #€> o r o <fc ^ ^^^-^icM b T =fe >' 1/ - A^^BM^»^ 9 ^ ;v 



|fiIiE# 2 0 0 0-3 0 



11-169078 

[0 0 5 5] 

bT#?>tl<5o SONET/SDH -^#0^-^. :7 I/- AMISfSCtt 8 kHz^igM?^^ 

[0 0 5 6] 

^ ^ > ^ A izms:^m(Dm^ i^mmi)m^mM^f)K mm-m(D'^m^i^)^ 
\tmn^^:^)v^mwft^miz. ^x(Dmm^(D^mmmM^nm&Lrj:vftnt 

[0 0 5 7] 

- A#-^ $:±SacD#ffiT'ttffi L % © S: M v% -5 3 i: =fo ^ S . 
[0 0 5 8] 

m 5 1 ® :7 1/- A^ffiMif^ 1 1 (Di&<Dm^m^B'r^u ^ ^ mx%^. 

[0 0 5 9] 

%&M^^y^ 1 1 e lCli3^nr^3g®^^*^#X.^tl€>o SONET/SDH M-^®^'!/ 
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[0 0 6 0] 
[0 0 6 1] 

Mr^^^^g4li3l&^M^l 4*^e>«^$4^Tv^S„ MP^^gS- 1-5-3 

it^n^tiyu-j^m^m^5 1- 1^5 1-3 e/o 52-1 — 52-3^: 

[0 0 6 2] 

:^mm<Dm 2 ©iiifeMT'ii*^^®^ 1 ©^jsMT-M^^iii^ff 1 mzmntc 

yU-J^^m'^mmi 1-1 3i:|^^©^|g^MW^«5-l~5-3CD>'U- 
A«^I1IK&5 1 - 1-5 1 -3|^^^C^tl^tl|g^tTV^S<, fiPt., MWMS5- 
1-5-3 (Dm:tf##tt3t-^M^ 1 4 T*#M$tlfe^lC^tl^tl<Z) A^ffl 

A«i^iiig&5 1-1-5 i-3p3m(Dyiy-j^^mmmmi:hxitm2Rx:^m5 

[0 0 6 3] 

^y:fjvm}^<Dm^^^-t-:ruy^mx^^. ®7^c^3v^T, *|§^(D||3®|| 
J6Mlcd;Sx^^>-/;i/|i|j^7a:^^^>::^;i/7^-^^^ai5 7 1 PRBS(Psoud 

o Random Bit Sequence: ^{^^ > ^J^" A) 7l^->^^^7 2 jb^ e>^^$ tlT V^ 

So 

[0 0 6 4] 
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^^->^cS■c5v^T, MW^av |^©v^-t?lc:^^^>^;i/S:*^l-tSo (^5> PRBSA 
^ - >l§^^ 7 2 tt03^-B:d£iffi©Mi^^gi: liM^i S X ^ > >^;w\°^ - > 
o i »; M f^^g <Z) ^ - > ^ ^fi^-t -5 J: ^ ^ 4xT V A S „ 
[0 0 6 5] 

SONET/SDH ^^"eM^S^XT Va-S 1 + +x'^ ®^^#]S^*^e>^ 

[^1] 







l0ilB 


1 


7, 1 


7. 6 


2 


7. 3 


7. 4 


3 


7. 3. 2. 1 


7. 6. 5. 4 


4 


7. 4. 3. 2 


7. 5. 4, 3 


5 


7. 6. 4. 2 


7. 5. 3. 1 


6 


7. 6. 3. 1 


7. 6. 4. 1 


7 


7. 6. 5. 2 


7. 5. 2. 1 


8 


7. 6. 5. 4, 2 


7. 6. 5. 3. 2. 1 


9 


7, 5. 4. 3. 2. 1 


7. 6. 5. 4. 3. 2 



[0 0 6 6] 

dCDMy^^JlCo V^T "Spread spectrum systems-with commercial applicat 
ions 3rd ed." (R.C.Dixon, John Wiley & Sons, Inc. ,1994) lC#xR$tlTi3 U , 
^Itfi© [7, 6] ttl+X^ H-X*^ S:^LTt^-5„ ^ 1 ©^^JA^tJ^^^JB 

[0 0 6 7] 
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>^ ^ ^ > A° ^ - > ^ ^ ;i/ IC J: o V ^ ICM^ ^ it -5 % (Z) L T V^ S 

o 

[0 0 6 8] 
[0 0 6 9] 

S A ^ - > ^'^fiBOD^Sf^o X ^ ^ > t liM^ S J; ^ tc#^ b T v^ -5 „ 

[0 0 7 0] 

:!itie)(Z)/\°^->(Z) "1" t. "0" i:$:Sv^^cM^bfcA^-><z>Mt)AUx- 

[0 0 7 1 ] 

±m(D J: e> A - > ttH 1 3 C:^-r J; -5 ^ :7 s;?^ ^ Tl§5fe $ -fr s fiSC 

. ^^^tt^^u (ROM) izmn-^'&xmjkmm-t^^^'v^^o ::^^^>"/;ng 

j?& 72SttJ^fi&®aei^®::^ ^ ^ > T/;^^]^!? r ti ^(Z) A^f - > S:^^ «rtg -r -S ^ 
[0 0 7 2] 

m. >^^^>■:/;^^cffl^^s^>^A^^^I^c^i "o" ^t? "i" (Z)MiS[icM»;*^ 

( = 270 h) f)\ 't<DmWl.^<D—X:^^ZLti)mt.L\^^o 270 A>r h 



1 6 
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liSONET/SDH ^-^ Al>r n- F(5D»2fi:#fir-e$>S„ 
[0 0 7 3] 

^ ^>^jv7^9 -^itmzmmmiztjt^a^x-. "o" m "i" (Dmmzm^)^ 

b:/^Mffl^g#*^^'5®T% 127 If h(Z)Mi§^±i^x.3&v^^*^M*bv^„ 
[0 0 74] 

>>^;i/iaK&7©xd7^>y;i/^-^^^gl$7 i StMvat^ L/-A®^-^^>r n 

[0 0 7 5] 
[0 0 7 6] 

^ - ^ 4^ © X ^ > S n 3& V Ngp^ -e ® Sl^ §: ^-r ^ 

So 

[0 0 7 7] 
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^=yy zr)\^n ^-y ^^^m-^ l t ^ < m 2 (oism. mmm^m. \:>x^(Dmmm 

[0 0 7 8] 

M:^^^yzrj]//'^^-yizitmVif^^jt\<^V^miztjt^lt^x&^o M^i^mizit. ^ 

[0 0 7 9] 

m 8 li*^^©^ 3 J: s X ^7 ^ > ^ - ^Um-t^ 

rcs>(Dmx$>^o Ef8icfev>T, <o:7T-f Aic?g;R#m$ti«>^ 

##$:j3im-r-5jt##®^i/-i^«^imi^3 1-1 — 3 1 - sp^ic-^^ttrvAS 

X ^ > {c# L T ^ ^ > -/;i/7\° ^ - > ^ b :t — M-e o 

[0 0 8 0] 

f^sit)^, :^mmmif7\y-'M.mmm^ i:^^^y:f^) 31-1—31-3 

E/0 3 2- 1 — 3 2-3 i:, x^^>:/;i/A^->S9W#i3 3 i:, 

3 4 il*^e>||^$tlTVAS„ 
[0 0 8 1] 

^Oyy.^ 'yy-^'y (:7 V — A#^|llli«&3 1 - 1 — 3 1 - 3 ) C>?.^'^>^;i/A^f 
[0 0 8 2] 
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3 3 liM;^^ ^ ^ >^ ^ ^ > A ^ - >Mif *^Sif Rflg*^ if o ij^<omm ^ 
mmmmn LT#S r t J: o T, X ^ ^ :/ - > $:3€ff^tg;&M:S5^ 

[0 0 8 3] 

^ ©^^-^^ S: b T # -5 :i i: ^ -5 o 
[0 0 8 4] 

-7^-^^^im{?&(Z)^^^^-r>^n^y iJ^H-e^S.. 09tCfeV>T. 2^^^C0||4 

1^8 2 i:, -W#^8 3 i:*^e)«^SnTV^-5. 
[0 0 8 5] 

^^-7=-^5r^^tmj^8®A^->^^^8 1 $:^^i-SiaS!& 
[0 0 8 6] 

, 7\°^->^^||8 l3^)^^(^)^^-7^-^$:^^•^-5J:e>^#^8 3{C-W#x.ffi 
[0 0 8 7] 

^#l§8 3tt^f^ -7='-^f^^llIS!&8^a$0DIlI{S&*^b®A:^j7^-^i:A^?-> 
^^^8 l;<)>^G)^^ -7=-^i:®e)-^-;^S:A:d»T^mia8&8 2*^e>®-W#A 



1 9 
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[0 0 8 8] 
[0 0 8 9] 

_fcSB®I^SStb<J:e) il-r-S^S-ej^^Tt.fc-pJC, SONET/SDH 
[0 0 9 0] 

$:B&IhLTV^S„ oty, /N°^->^^#|8 ll?^^$tl-5^*^-7'-^A^- 
> S: <fc b T v> ^ © S „ 
[0 0 9 1 ] 

^mm^^- 9 a^mnv^^ r n ^mm-t^ r ^ ^^^^ ® t% ^mm-v^^- ^ 

[0 0 9 2] 
[0 0 9 3] 



2 0 
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[0 0 9 4] 

< ® -7^- ^ - > bT^tef^^tc -7^- ^ ^ - > 

[0 0 9 5] 

i^^n.m(Dmmf)\ m^^:^t.(DX'^^^^-^~^A^'-y<Dmizm^-t^M.m 

[0 0 9 6] 

mi oii:^mm(om4:(Dmmmiz^^^^-7'-'Si^-^^'->mm:^^^mm't 

^r^!^<DmX&^. 01O{C^V^T> ^^HJ^Mttl^— <Z):7r-f AlC?S:S#M$tl 

^^m^^mmt^mmm(o^iy-j^m^m^4: i-i~4i-3 p^ic-^^tix 

V% S ^ ^ - - ^ ^ - > /\0^##|tC^ b T 2jC ^ ^ - 5^ - ^ A- ^ - > M^^^ 
[0 0 9 7] 

4 1-1 ~4 1 - 3 fc, E/0 4 2- 1 ---4 2-3 il. -f—'if^^^ — yM^ 

^4 3i:, 3te'^M^4 4^;b^e>#^$tlTV^So 
[0 0 9 8] 
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>5r(D^*^-7^-^5f7t3f->^(Z)^#^ (7 l/-Ail^iaS!&4 1-1—4 1-3) 

^ ^ - ^- A ^ - > $:ji^-r -5 c 

[0 0 9 9] 

4 3 itmn^^ ^ ^ ;b#(Z) 5 - 5^- ^ - >igif ^rtg}?)^ e) *^cd«# ^ 

[0 10 0] 

li#^fi-et>^ll$:#0}6^. jffi-^t>-&T^M-rti«, ^m$:J:U5tl|J&=b®i:-r-5 
z:^*'?7?^S„ ^;fe> 2|s:^g9®||i ~^4 ©HJfeM-eiiSQNET/SDH MI&^MJcm 

[0101] 
[0 10 2] 

-^ttlS*^ 7 l/-AMil*^125 ytts i:;RV> SONET/SDH AT'tt>e»M@tt 
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[0 10 3] 

Ml^S:^*>-r. SONET/SDH -f > ^ :7 -XT'^^-TS^tt^riiStCA 

A:^J5=-^^}^)^Mv^^®^*^ 

[0 10 4] 
[0 10 5] 
[0 10 6] 

[0 10 7] 

m^^m: J; o T ^ C -5 ffl?^ jIM 3 tllC Jt^ T #m tC /JN S V ^ ® . 3 © M^BM 

it m^n/v Emmx^ V ^o 

[0 10 8] 



2 0 0 0-30 



iRp^p 11 — 169078 

10nmmnr=.^^:^)}ymcm8nsO)mMmmi^^^C^. 3tl«S0NET/SDH yU-J^ 
[0109] 

=blOOnm $:^x.S«h*j£=^i^ic^Sr h7E)^^2®$ti, >' ^-i:^^ffi$:^ffiM^fci- 
[0 110] 

[0111] 

g2-l~2-3, 5- l~5-3A^^A:^;$tl'5<^:•^^CbTV^S*^, M^'^jt 

^gi, 4, 6fcA:^^ti-5m#^^®A:^j<?)?^ffiiirr-ett^t)^v%„ lo® 

=b # S0X. ti ^ w ^ ^ e ^ <D # -5 % ^ -2) o 
[0 112] 
[|6^®^^] 

^ ^ -7^- ^ 7^° 4? - > <D ^ ©ii'^*; < (Z)4ff^ag5>fb o :i ^; 

VN^ic^bS:^^;^XPM ^XGM ®|§;£?:B&ih-r5zl^*^T?^-5i:ii=b. ^^^^ 
j^ajS $:S6^i- -5 3 *^T' ^ s e) s o 
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mi] 

[S3] 
[04] 

o 

[05] 
[06] 

[07] 

[08] 

^ (SDII 3 ® «M IC i: -5 >^ ^ ^ > >^;Wt ^ > 5: M S ^ «b <D 

[09] 

IS ^ i- >^ n ^ 0 -e s o 

[01 0] 
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[011] 
[H 1 2] 
[013] 
[014] 
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